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(54) HIGH POLYMER MOLECULE ELECTROLYTE FUEL CELL AND ITS MANUFACTURING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid high polymer molecule electrolyte fuel cell and 
its manufacturing method having a cell characteristics of high efficiency in which a catalyst can 
be used effectively by covering a catalyst carrying carbon with a conductive polymer in an 
electrode catalyst layer, by tying up the dispersed catalyst carrying carbon on to each other, 
and by forming a continuous electronic conduction path. 

SOLUTION: In the fuel cell having the solid polymer electrolyte film and a pair of electrodes 
having the catalyst layer which sandwiches the solid polymer electrolyte film, the catalyst layer 
has the catalyst-holding carbon, the solid polymer electrolyte, and a conductive polymer which 
is polymerized with at least one sort of monomers chosen from pyrrole, thiophene, aniline, di- 
halogenized benzene, di-halogenized thiophene, and di-halogenized pyridine. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Afuel cell possessing solid polyelectrolyte membrane and an electrode of a couple 
which has the catalyst bed which sandwiched said solid polyelectrolyte membrane 
characterized by comprising the following. 
This catalyst bed is catalyst support carbon. 
A polymer electrolyte. 

A conductive polymer which polymerized at least one sort of monomers chosen from 
pyrrole, a thiophene, aniline, dihalogen-ized benzene, a dihalogen-ized thiophene, and 
dihalogen-ized pyridine. 

[Claim 2]The polyelectrolyte type fuel cell according to claim 1 , wherein a conductive 
polymer carries out the graft polymerization of the monomer. 

[Claim 3]A manufacturing method of the polyelectrolyte type fuel cell according to claim 1 or 
2 characterized by comprising the following. 

At least one sort of monomers chosen from pyrrole, a thiophene, aniline, dihalogen-ized 
benzene, a dihalogen-ized thiophene, and dihalogen-ized pyridine. 
A polymer electrolyte. 

A process of forming an electrode by depositing, applying or transferring a mixture which 
has a mixture containing catalyst support carbon and generated chemical polymerization or 
a process which carries out electrolytic polymerization for it by said polymerization on a 
porous electrode, and pinching solid polyelectrolyte membrane by said electrode. 

[Claim 4]A manufacturing method of the polyelectrolyte type fuel cell according to claim 1 or 
2 characterized by comprising the following. 

At least one sort of monomers chosen from pyrrole, a thiophene, aniline, dihalogen-ized 
benzene, a dihalogen-ized thiophene, and dihalogen-ized pyridine. 
A polymer electrolyte. 

A process of pinching said solid polyelectrolyte membrane which formed a catalyst bed by 
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applying or transferring a mixture which has a mixture containing catalyst support carbon 
and generated chemical polymerization or a process which carries out electrolytic 
polymerization for it by said polymerization on solid polyelectrolyte membrane, and formed 
a catalyst bed with a porous electrode. 

[Claim 5]A manufacturing method of the polyelectrolyte type fuel cell according to claim 1 or 
2 characterized by comprising the following. 

A process of creating an electrode with a catalyst bed by forming a catalyst bed which has 
catalyst support carbon on a porous electrode. 

Pyrrole, a thiophene, aniline, dihalogen-ized benzene, a dihalogen-ized thiophene, A 
process which deposits a conductive polymer which is a polymer of said monomer on said 
electrode by dipping said electrode with a catalyst bed in a solution containing at least one 
sort of monomers chosen from dihalogen-ized pyridine, and carrying out electrolytic 
polymerization to it in said solution. 

A process of pinching solid polyelectrolyte membrane by said electrode which deposited a 
conductive polymer. 

[Claim 6]A manufacturing method of the polyelectrolyte type fuel cell according to claim 1 or 
2 characterized by comprising the following. 

At least one sort of monomers chosen from pyrrole, a thiophene, aniline, dihalogen-ized 
benzene, a dihalogen-ized thiophene, and dihalogen-ized pyridine. 

They are chemical polymerization or a process which carries out electrolytic polymerization 
about a mixture containing an ion-exchange resin precursor. 

A process of changing said ion-exchange resin precursor into ion-exchange resin by 
hydrolyzing a mixture generated by said polymerization. 

A process of applying or transferring said mixture on spreading, transfer, or a porous 
electrode on solid polyelectrolyte membrane, and a process of pinching said solid 
polyelectrolyte membrane which joined said mixture with a porous electrode. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a polyelectrolyte type fuel cell and its 

manufacturing method. 

[0002] 

[Description of the Prior Art]ln the electrode which is a component of a polyelectrolyte type 
fuel cell, the size of the area of what is called a three-phase zone which the fine pores used 
as the supply route of reactant gas, the solid polymer electrolyte of hydrogen ion 
conductivity, and the electrode material that is electronic conductors form is one of the 
important factors which influence the discharging performance of a cell. 
[0003]ln order to increase this three-phase zone conventionally, the trial which gives the 
layer to which mixture dispersion of an electrode material and the solid polymer electrolyte 
was carried out to the interface of a film and a porous electrode has been made. For 
example, with the art of a statement, to JP.62-61 1 1 8,B and JP.62-61 11 9,B. The mixture of 
the solution which distributed the solid polymer electrolyte, and a catalyst compound is 
applied on solid polymer membrane, and after carrying out a hotpress to an electrode 
material, the method of returning a catalyst compound or the method of plastering after 
reduction and performing a hotpress is proposed. 

[0004]ln JP,2-48632,B, after molding a porous electrode, the solution which distributed ion- 
exchange membrane resin on the electrode is sprinkled, and the method of carrying out the 
hotpress of this electrode and ion-exchange membrane is proposed. In the powder which 
covered the solid polymer electrolyte with JP.3-184266.A on the polymer resin surface, and 
JP.3-295172.A, the method of mixing the powder of a solid polymer electrolyte in an 
electrode is proposed. In JP.5-36418.A, the method of mixing a solid polymer electrolyte, a 
catalyst, the end of carbon powder, and a fluoro-resin, and forming and using as an 
electrode is proposed. 
[0005] 

[Problem(s) to be Solved by the lnvention]However, when a solid polymer electrolyte is 
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distributed or applied to an electrode material, some electrode materials will be coated with 
a polymer electrolyte, the electric interengagement of comrades is disconnected in the end 
of carbon powder the catalyst was supported, and there is a problem that the capacity 
factor of a catalyst falls. 

[0006]Since the electric interengagement of comrades is cut by the moisture under fuel cell 
operation, and diffusion of gas in the end of carbon powder and the capacity factor of a 
catalyst falls the end of carbon powder the catalyst was supported for detailed particles, 
there is a problem that the voltage of a cell falls temporally. 

[0007]By this inventions solving the above-mentioned technical problem, and securing the 
electric interengagement of comrades in the end of carbon powder the catalyst was 
supported, the reaction surface product inside an electrode is increased and it aims at 
providing a polymer electrolyte fuel cell which demonstrates higher performance, and a 
manufacturing method for the same. 
[0008] 

[Means for Solving the Problem]! n order that this invention may solve the above technical 
problem, a polyelectrolyte type fuel cell of this invention is characterized by that a fuel cell 
possessing solid polyelectrolyte membrane and an electrode of a couple which has the 
catalyst bed which sandwiched said solid polyelectrolyte membrane comprises: 
This catalyst bed is catalyst support carbon. 
Polymer electrolyte. 

A conductive polymer which polymerized at least one sort of monomers chosen from 
pyrrole, a thiophene, aniline, dihalogen-ized benzene, a dihalogen-ized thiophene, and 
dihalogen-ized pyridine. 

[0009] As for a polyelectrolyte type fuel cell of this invention, a conductive polymer carried 
out the graft polymerization of the monomer. 

[001 0]A manufacturing method of the above-mentioned polyelectrolyte type fuel cell this 
invention is characterized by that comprises the following. 

At least one sort of monomers chosen from pyrrole, a thiophene, aniline, dihalogen-ized 
benzene, a dihalogen-ized thiophene, and dihalogen-ized pyridine. 
Polymer electrolyte. 

A process of forming an electrode by depositing, applying or transferring a mixture which 
has a mixture containing catalyst support carbon and generated chemical polymerization or 
a process which carries out electrolytic polymerization for it by said polymerization on a 
porous electrode, and pinching solid polyelectrolyte membrane by said electrode. 

[001 1]A manufacturing method of the polyelectrolyte type fuel cell according to claim 1 or 2 
this invention is characterized by that comprises the following. 

At least one sort of monomers chosen from pyrrole, a thiophene, aniline, dihalogen-ized 
benzene, a dihalogen-ized thiophene, and dihalogen-ized pyridine. 
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Polymer electrolyte. 

A process of pinching said solid polyelectrolyte membrane which formed a catalyst bed by 
applying or transferring a mixture which has a mixture containing catalyst support carbon 
and generated chemical polymerization or a process which carries out electrolytic 
polymerization for it by said polymerization on solid polyelectrolyte membrane, and formed 
a catalyst bed with a porous electrode. 

[001 2]A manufacturing method of the polyelectrolyte type fuel cell according to claim 1 or 2 
this invention is characterized by that comprises the following. 

A process of creating an electrode with a catalyst bed by forming a catalyst bed which has 
catalyst support carbon on a porous electrode. 

Pyrrole, a thiophene, aniline, dihalogen-ized benzene, a dihalogen-ized thiophene, A 
process which deposits a conductive polymer which is a polymer of said monomer on said 
electrode by dipping said electrode with a catalyst bed in a solution containing at least one 
sort of monomers chosen from dihalogen-ized pyridine, and carrying out electrolytic 
polymerization to it in said solution. 

A process of pinching solid polyelectrolyte membrane by said electrode which deposited a 
conductive polymer. 

[001 3]A manufacturing method of the polyelectrolyte type fuel cell according to claim 1 or 2 
this invention is characterized by that comprises the following. 

At least one sort of monomers chosen from pyrrole, a thiophene, aniline, dihalogen-ized 
benzene, a dihalogen-ized thiophene, and dihalogen-ized pyridine. 

They are chemical polymerization or a process which carries out electrolytic polymerization 
about a mixture containing an ion-exchange resin precursor. 

A process of changing said ion-exchange resin precursor into ion-exchange resin by 
hydrolyzing a mixture generated by said polymerization. 

A process of applying or transferring said mixture on spreading, transfer, or a porous 
electrode on solid polyelectrolyte membrane, and a process of pinching said solid 
polyelectrolyte membrane which joined said mixture with a porous electrode. 

[0014] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is concretely 

described using an example. 

[0015] 

[Example](Example 1) The catalyst support carbon 2g (product TECmade from the Tanaka 
precious metals10E50E platinum support rate 50wt%), 2 g of pyrrole, the ion-exchange 
resin solution 2g (product made from Du-Pont Nafion5wt% alcohol solution), Carbon paper 
(Toray Industries TGP-H-120 360 mm of thickness) is dipped in the mixed liquor which 
consists of 10g of acetonitrile as a porous electrode, Said carbon paper was used as the 
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anode, the platinum board was dipped as the negative pole, the seal of approval of the 
direct current of 10V was carried out for 10 minutes, electrolytic polymerization was carried 
out, the catalyst bed which consists of catalyst support carbon, a polymer electrolyte, and a 
mixture of a conductive polymer on said electrode was deposited, and it was considered as 
the electrode with a catalyst bed. The amount of platinum on an electrode was about 
0.3mg/cm2. The weight of the catalyst bed which deposited was about 2.0mg/cm2. 
[0016]The ion-exchange membrane (product made from Du-Pont Nafion112) was pinched 
by 2 sets of this electrode, the hotpress was carried out for 10 minutes at 130 **, and the 
electrode-film zygote (MEA) was obtained. 

[0017]The MEA lineblock diagram of Example 1 was shown in drawing 1 . 

[0018]lt examined by assembling the cell for fuel cell characteristic measurement (single 

cell) using said MEA. The single cell lineblock diagram of Example 1 was shown in drawing 

2. 

[0019]The temperature of the single cell was set as 75 **, hydrogen gas was humidified in 
80 ** of dew point to the negative-electrode side as an active material, air was humidified in 
60 ** of dew point to 80% of the capacity factor, and the anode, it prepared to 40% of the 
capacity factor, and the spark test was done. 

[0020]The current-voltage (l-V) curve of the single cell was shown in drawing 3 . The cell 
voltage in 800 mA/cm2 was shown in Table 1 . 

[0021 ]ln Example 1, although pyrrole was used, even if it used a thiophene and aniline 
instead of pyrrole, the same result was obtained. When a thiophene was used, the result 
that it is better to make direct current voltage into about 1 5V was obtained. 
[0022] 
[Table 1] 

800mA/ cm 2 ICfc(t-6«E(mV) 







»M3 


K«*4 


St««5 




632 


632 


593 


630 


565 


530 



[0023](Example 2) 50 ml of tetrahydrofuran solutions of 12.1 g of 2,5-dibromothiophenes 
were gradually dropped at the magnesium 1 .22g, and it stirred at the room temperature for 
1 hour. NiCI 2 (2,2'-bipyridine) 51 mg was added to this, it heated, the tetrahydrofuran was 

refluxed, and chemical polymerization was carried out for 4 hours. 

[0024]500 ml of ethyl alcohol was added to this, output was settled, precipitate was washed 
with dilute hydrochloric acid and ethyl alcohol, and the reddish brown conductive polymer 
was obtained. 

[0025]Said conductive polymer 2g, the catalyst support carbon 2g (product TECmade from 
the Tanaka precious metals10E50E platinum support rate 50wt%), The ion-exchange resin 
solution 2g (product made from Du-Pont Nafion5wt% alcohol solution), The mixed liquor 
which consists of 2g (Daikin Industries make D-1) of PTFE dispersion was applied to 
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carbon paper (Toray Industries TGP-H-120 360 mm of thickness), and it heated for 10 
minutes at 130 **, and was considered as the electrode with a catalyst bed. The amount of 
platinum on an electrode was about 0.3mg/cm2. 

[0026]The ion-exchange membrane (product made from Du-Pont Nafion112) was pinched 
by 2 sets of this electrode, the hotpress was carried out for 10 minutes at 130 **, and the 
electrode-film zygote (MEA) was obtained. 
[0027]The spark test was done like Example 1 . 

[0028]The current-voltage (l-V) curve of the single cell was shown in drawing 3 . The cell 
voltage in 800 mA/cm2 was shown in Table 1. 

[0029]ln Example 2, although the dibromothiophene was used, even if it used 
dibromobenzene, dibromopyridine, and diiodobenzene instead of the dibromothiophene, 
the same result was obtained. 

[0030](Example 3) The conductive polymer was obtained like Example 2. 
[0031]Said conductive polymer 2g, the catalyst support carbon 2g (product TECmade from 
the Tanaka precious metals10E50E platinum support rate 50wt%), Apply to a 50- 
micrometer-thick polypropylene film the mixed liquor which consists of the ion-exchange 
resin solution 2g (product made from Du-Pont Nafion5wt% alcohol solution) with a bar 
coder, and a catalyst bed is formed, It stuck on the ion-exchange membrane (product made 
from Du-Pont Nafionl 12), the hotpress was carried out for 10 minutes at 130 **, the 
polypropylene film was stripped, and the catalyst bed was transferred on the ion-exchange 
membrane. The amount of platinum on an ion-exchange membrane was one side about 
0.3mg/cm2. 

[0032]2 g (Daikin Industries make D-1) of PTFE dispersion, the surface-active agent 1g 
(TritonX), The mixture of the carbon black powder 10g ( acetylene black made from 
electrochemistry) and the water 60g was applied to carbon paper (Toray Industries TGP-H- 
120 360 mm of thickness), and it heated at 350 ** for 2 hours, and was considered as the 
porous electrode. 

[0033]Said ion-exchange membrane with a catalyst bed was pinched by 2 sets of this 
electrode, the hotpress was carried out for 10 minutes at 130 **, and the electrode-film 
zygote (MEA) was obtained. 
[0034]The spark test was done like Example 1 . 

[0035]The current-voltage (l-V) curve of the single cell was shown in drawing 3 . The cell 
voltage in 800 mA/cm2 was shown in Table 1 . 

[0036](Example 4) The catalyst support carbon 2g (product TECmade from the Tanaka 
precious metals10E50E platinum support rate 50wt%), The ion-exchange resin solution 2g 
(product made from Du-Pont Nafion5wt% alcohol solution) and the mixed liquor, ** and 
others, were applied to carbon paper (Toray Industries TGP-H-120 360 mm of thickness), 
and it heated for 10 minutes at 130 **, and was considered as the electrode with a catalyst 
bed. 

[0037J2 g of pyrrole, and Et4NCI04 Said electrode was dipped in 2 g and the mixed liquor 
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of 50 g of acetonitrile as the anode, the platinum board was dipped as the negative pole, 
the seal of approval of the direct current of 5V was carried out for 10 minutes, electrolytic 
polymerization was carried out, and the conductive polymer was deposited on said 
electrode. 

[0038]The ion-exchange membrane (product made from Du-Pont Nafion112) was pinched 
by 2 sets of this electrode, the hotpress was carried out for 10 minutes at 130 **, and the 
electrode-film zygote (MEA) was obtained. 
[0039]The spark test was done like Example 1 . 

[0040]The current-voltage (l-V) curve of the single cell was shown in drawing 3 . The cell 
voltage in 800 mA/cm2 was shown in Table 1. 

[0041](Example 5) Mixed 5 g of ion-exchange resin precursors (XR resin made from Du- 
Pont), 5 g of thiophenes, the benzene 50g, 2 g of anhydrous salt-ized aluminum, and 1 g of 
anhydrous copper chlorides, it was made to react at 30 ** for 2 hours, and the graft 
polymerization of the thiophene was carried out to the ion-exchange resin precursor. 
[0042]Add dilute hydrochloric acid, settled it, washed precipitate with dilute hydrochloric 
acid, it was made to boil in dilute hydrochloric acid for 5 hours, the ion-exchange resin 
precursor was hydrolyzed, and it changed into ion-exchange resin. Precipitate was washed 
with ethyl alcohol and polymers were obtained. 

[0043]Said polymers 2g, the catalyst support carbon 2g (product TECmade from the 
Tanaka precious metals10E50E platinum support rate 50wt%), The mixed liquor which 
consists of the ion-exchange resin solution 2g (product made from Du-Pont Nafion5wt% 
alcohol solution) was applied to carbon paper (360 mm of Toray Industries TGP-H-120 
thickness), and it heated for 10 minutes at 130 **, and was considered as the electrode with 
a catalyst bed. 

[0044]The ion-exchange membrane (product made from Du-Pont Nafion112) was pinched 
by 2 sets of this electrode, the hotpress was carried out for 10 minutes at 130 **, and the 
electrode-film zygote (MEA) was obtained. 
[0045]The spark test was done like Example 1 . 

[0046]The current-voltage (l-V) curve of the single cell was shown in drawing 3 . The cell 
voltage in 800 mA/cm2 was shown in Table 1. 

[0047](Comparative example 1) The mixed liquor which consists of catalyst support carbon 
and an ion-exchange resin solution like Example 4 was applied to carbon paper, and it 
heated for 10 minutes at 130 **, and was considered as the electrode with a catalyst bed. 
[0048]The ion-exchange membrane (product made from Du-Pont Nafion112) was pinched 
by 2 sets of this electrode, the hotpress was carried out for 10 minutes at 130 **, and the 
electrode-film zygote (MEA) was obtained. 
[0049]The spark test was done like Example 1 . 

[0050]The current-voltage (l-V) curve of the single cell was shown in drawing 3 . The cell 

voltage in 800 mA/cm2 was shown in Table 1. 

[0051] 
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[Effect of the lnvention]ln an electrode catalyst layer, a conductive polymer covers catalyst 
support carbon with this invention, This dispersed catalyst support carbon of each other is 
tied up, and a polymer electrolyte fuel cell which has the battery characteristic of high 
efficiency which can use a catalyst effectively by forming an electronic conduction course 
[ **** ], and a manufacturing method for the same are provided. 



[Translation done.] 



http://ww4.ipdl.inpit.go^ 5/22/2008 



JP,2002-025564,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and INPIT are not responsible for any 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the composition of MEA which is a component of 
the fuel cell of this invention 

[Drawing 2] The sectional view showing the composition of the fuel cell of this invention 
[Drawing 3] The graph which shows the cell-voltage curve in an example 
[Description of Notations] 

1 1 Solid polyelectrolyte membrane 

12 Catalyst bed 

13 Carbon paper 
15 MEA 

21 Separator 

22 Gas passageway 

23 Single cell 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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3 

[0 0 0 8] 

mnmmt, mmmi^m^mfimm^A.tzmm^ 

t^Wi-Sct^miri-So io 
[0 0 0 9] $ *«i©M»fttM(l«mtil!L 
14, t;v-^7 7H^Lf;:i 

[ooio] $.it. &mmit, tfa-^K ^-a-?*:/, 
m<D^j^~t, m^mmwt, t 

Wffi«ffi-e@ftil!^«»Stl«S:*tfXSS:^ri-S, ± 
[00 11] #fPjKi, fn— ;k ^7si>, 

t^y^-^ »$H-WMti:, mwmti-xyb 

[0 0 12] Sfc, #»Wtt, #7LK«S±tttjim«p 
* - # v ft fff 5 «r fM1" 5 £ t -Cftftg£Jf tt# « 
3X&£, fn-;K ^7x7, T-V 

^-<0fi£fl^fc5*«ttffi^£Wa$-it3Xg£, 
SI Srtttrlfii: c £ £<&mt -r589*« 1 *fc 

So 

[0 0 13] #3gHJ!f2, fc°n-/K ?-*7x.>, 

7=yy -?Anyyft;/<yfy ^nyyjkft? 
-^nyyfkey ^va>f>jlfi*i,5'>ft< Hi 
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* V SE«|«HIBSir8E* S: w * v£&mfl§ *. 5 Ig t , 

7LK*HT'j*tfXgi: £#^5 w t £«f«fc-r5»#Jl 
[0 0 14] 
[0 0 15] 

[Hi£#J] (HMffli) ttttfi«?*-#^2g (fflf* 

&JSSJTEC10E50E 6&jfif5*50wt%) % fc°n-/P2g, 
-f*^X*«HI»*2g (Du-Pontl Nafi 
on5wt%7/>3-;l/gf) , Tir h = h ]) /HO g tS> 

btezu&m^nnmmtLxx-tf^-^- cue 

l/STGP-H- 12 0 Mi¥3 6 Omra) &r?tU BiffS 

l, lovrott^^io^rflPn^iLTmflia-g-t, Bntemn 

WStLfc. WS±0>fi&*tt, ^0. 3mg/cm2T"fco 
fc. WfflLfcttfltJIrofiiBu ^2.0mg/cm2Tfcofc 0 

[0 0 16] ^WS^IlT'-f^-V^SI (Du-Po 
n til Nafi on 112) StSWk 130t:T*10^K^ y 

h*V*LTWI-ii*&* (ME A) SrUfc. 

[0017] 01 i^mmm 1 wmea^ei^* l/-c„ 
[0018] buJ2mea ?r ffi v \ ^wa^ttay^ffl-tr/i. 

^ffi^ar-rKKtrtTofc. 0 2 IcSiSCT 1 © 

[0 0 19] *-b/KOj&gEtt7 5°Ucm^L, ftWlMt 

8 0%, jE«fcf4£St&*,&6 OttML, fljffl^4 

[0 0 2 0] @3(c^-fe;KZ>«^-«IE (I-V) AH 
£7FLfc 0 Sfc, S 1 1-80 OmA/c m 2tr*i»tsa 

[0 0 2 1 ] fc*5, HlfiWlTH, t°n-/HrfflV^fc 
[0 0 2 2] 

[*1] 
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x»m2 


XM9I3 




£18035 


ttnm 


632 


632 


593 


630 


565 


530 



(4) 

5 

800mA/cm 2 ICfc(t-6«E<mV) 



[0 0 2 3] (Hi£0ij2) ^y^i/^Al. 22 g (012,5-^ 
yn^f-^-7i>-12. IgO-r h7t Kn-77>-^50ml 

a (2, 2'-bipyridine)51rag$riP^, APf$ U T h 7 t H'n 

[0 0 2 4] ZtHC^<f-/UT;u=i—/\s500m\$;1)Uz.T± 

[0025] Ainemttits^^g, -*^2 

g (ffl^#^JSSJTEC10E50E S^a^*50wt%) , >f it 
>£feffimMm2 g (Du-PontS Nation 
5 w t %T^=i— /Ujgffi) , PTFErV >2 g 

(^*vi|gSfD-i) *»C45a^*«r*-#^- 

(Jl/STGP-H-120 8IJ¥3 6 0nun) {C^ 

i3o , c-cio#ra*in»L"r, mmmn^mmtL 20 
[0026] ^nnjm.m.x'j *^%&m (du-po 

ntl Na f i o nll2) \Z0°CX\0ftf§ifry 
V7V*LXmM-Wkm&fc (ME A) &#fc„ 

[0027] ncjfiM 1 tmmimnnmzft^tz. 
[0028] m 3 ic^-tr/ucom^-an ( 1 - v) an 

£*Lfc 0 ^ 1 \C80 OmA/c m 2 idfctt-Sfl; 

[0 0 2 9] HJi0ij2T-(i, ^B*f*7ay 

fcfflV^S, i^/n^^i^WftbSfCv^/a^^ 30 

[0030] mmm 3 > uss^j 2 1 mmzmx&m& 

[0 0 3 1 ] MI2^ttttii^^2g > -#"V2 
g (ffl«f#^jM!TEC10E50E e&fil*sp50wtX) , 4 * 
>&&ffim®m g (Du-Pontl Nation 
5wt%7^3-;«) d»5>/«c 5 $ 5 0 ^ 

tti&Ji£^J&U -f^-^«IIBI (Du-Po n t§8 N 40 
a f ionll2) 9 tfttX, 130t-ei0#ffl# y h 7° 

itffi^O. 3rag/cm2T"&ofc 0 

[0 0 3 2] PTFEx-f a >-2g (^-I^VIH 

SID-1) . J?-ffi&t<fe#Jlg (TritonX) , A-#^7y? 
$*10g («^{b^S! 7tfVy/7^) , 7K60g 
CD £ # - # > (1HTGP-H-12 

0 3 6 0 mm) fC^fi U 350 o C"C2Hvf FaWPff?: LT , 

zummmt Ltz 0 so 



[0 0 3 3] i<0«2a-CMEttBHtt*W:d-V&» 
R«r«A/T\ 130lCei0#f8]* y h 
«£fl£ (ME A) £t#/c 0 

[0034] %mm 1 trnm^nmnm^n^tz. 

[0 0 3 5] H3K*-fe/l'©«K-«EE ( I - V) EfejSt 
£*Lfc„ *HC80 0mA/cm2(Cj3H-5* 

[0 0 3 6] (H*m) tt&fctffa-tf^g (ffl<f 
#&JBUTEC10E50E 6MS^*50wt%) , 
fl§^?S2 g (Du-PontS Nafion5wt% 

(IH5TGP-H- 1 2 0 fllff3 6 0mm) fd^ffi 

l, i3ox;x*ioftmmL, mmttzmmkLtz, 

[0 0 3 7] t°n— /U2g, Et4NC104 2g, T±b~h 

tisstutsu 5v<Dit»f£^io^p H iPnniLT«»a-g- 

[0 0 3 8] ^(DWmUXJ (Du-Po 
ntl Na f i on 112) m°CX\0^f^y 
h:/u*LT*ffi-HSHg£#-(MEA) Sr#fc 0 

[oo39] ntse* 1 1 mmizmmizmzn^tze 

[0 0 4 0] 03 ic&izswBM-WZ ( I - v) iftii 
Sr^Lfc, Sfc, ^ltC80 0mA/'cm2tCjo(t5® 

[0041] mmm 5 > ^ ^-^xawwisiiKfr (d u 

-P o n t§S IRUi/y) 5 g, f*7iy5g, ^o- 
-fe?>50g, *7KJ£{bT^5 = '7^2g, *7k&{t;$3l g £ 

E£U 30*Ct?2NFlSIRJES $ -a-, >f*^x«y»iii*rK* 
[0 0 4 2] #*ttfrflO*.-CttJR**, a««r*ttil"e 

jur^^—^xmoXM^^ntZo 
[0 0 4 3] BflEiSi^2 g, ««a»*-Jl?V2g 
(ffl c P#&Ji§STEC10E50E Q^S}f^50wt%) , -Y^^ 

Sf«M»IIB»}K2 g (Du-Pontl Nafion5 

(Il/lTG P-H- 1 2 OmW-3 6 0mm) 
L, 130rT-l05>ra*D^L, ftfe^gf+f tAc 0 

[0 0 4 4] z\<DWM2UX4 (Du-Po 
ntl Na f i on 112) SrflWs 130 < CT"10^r B 1^ y 
hyi/^LT«ll-SIS-&fr (ME A) Sr»fc„ 

[0 0 4 5] ^SS^il l t Pllifc3ft«WRSrfifofc. 

[0 0 4 6] H 3 (C^.-fe;KDS;^-«ffi ( I - V) ttH 
$r*Lfc„ Sfc, ^1(C80 OmA/c m 2(c*5{t5fl; 



(5) 

7 

[0 0 4 7] (Jtttffl 1 ) SSJ6094 £ l3ti»Cttttfe«P* 

[0 0 4 8] 3<Dfl|ffi2ia-C'l'^->XSU!i (D u - P o 
n t» Na f i on 112) 130°C-T?10#f!fl* y 

Vf\y^LXWm-mm^W (ME A) Srt#fc 0 

[0 0 4 9] nmm 1 tiaiwcjwtwiisrfirofc. 

[0 0 5 0] 0 3t^-fe/U©«jtt-«ffi ( I -V) 10 
£^Lfc„ *fc, *HC80 0mA/cm2{C*3lt5« 

[0 0 5 1 ] 

. mi] 

1 1 <f*l»S»IH 




\ m 

1 5 MEA 
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[ISE<z>fgS¥&t&W] 

[Hi] *ISB^©^!|Sf«?l}Lro1S^S^T'feSMEA©l« 

[H2] *&w<Dmwm,m<Dmi8.*^Ltzmffim 

(HI 3 ] Hi6etHc*J»t5*?l!i-Sffittll«:*-r^7 7 
[»*©««] 

l l @fri#i#T-iifi?fCI§l 

i 2 «*£Uf 

1 3 # — J}?i"<— 

1 5 MEA 

2 1 -fe^U— ? 
2 2 #*?5ftS§ 

2 3 ^-feyw 

[02] 
1 5 MEA 




(6) 



^2 0 0 2-2 5 5 6 4 



[03] 



*M1 

mmns 

Jfc*W 



1000 
900 



~ aoo 



E 






700 - 


m 




v 


600 - 




500 - 




400 - 




200 400 600 800 1000 
^STES-Bt C m A / C m 2 ) 



(72)$89i# fiX !k® 
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(72)3S9J# -fz 
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